In this study, we report on coupled Fe-and S-isotope systematics of hydrothermal fluids and 33 sulfide deposits from the East Pacific Rise at 9-10°N to better constrain processes affecting Fe-34 isotope fractionation in hydrothermal environments. We aim to address three fundamental 
124
Hydrothermal activity has ranged from focused discharge of phase-separated high-temperature 125 fluids (up to 403ºC) to low-temperature (<20ºC) diffuse venting (Von Damm and Lilley, 2004) .
126
The temporal evolution of vent systems in relation to magmatic events has been well documented sections (#A1 to #A5) from the bottom to the top (Fig. 3) . Samples #A1 and #A2 correspond to 
212
Sample ALV-4057-M2 (Fig. 2) is from an extinct sulfide structure just north of Bio9'' Eight hydrothermal fluids from four active vents were collected with Alvin using the 750 ml 248 titanium major (Von Damm et al., 1985) . Briefly, the Ti-samplers are filled using a titanium 249 snorkel that can be inserted directly into the vent orifice. 
447
Rainbow and Logatchev hydrothermal fields also suggests small, but positive Fe-isotope 448 fractionation during chalcopyrite precipitation (Fig. 4) (Fig. 7) . These results suggest a control of formation mechanisms of pyrite (or 610 marcasite) and chalcopyrite on both Fe and S-isotope composition. isotope equilibrium values). S-isotope compositions of chalcopyrite at Bio 9" EPR 9-10°N are 631 generally consistent with this model (Fig. 6) . Because chalcopyrite is expected to precipitate at δ 34 S py ~ 3 to 3.5‰ (a) Maximum temperature measured using ICL temperature probe prior fluid sampling (b) Dregs: insoluble particles precipitated in the Ti-sampler used for hydrothermal fluid sampling (c) Minimum concentrations correspond to the limit of determination (d) the internal precision of Fe-isotope analysis are given as 1 standard deviation 
